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Abstract 
Sports compression apparel consists of elastic textile that exerts pressure onto muscles. It is common for sportswear 
which consists of elastic textile that exerts pressure onto muscles to improve athletic performance and reduce sports 
injury. Since muscle activation is very sensitive to external conditions, the differences associated with muscle 
activations can be detected during running with or without wearing compression garments. This pilot study explored 
the effects of muscle activation with and without sport compression garments during running. In order to standardize 
the running process, the mean normalized running velocity was around 5-7 m/s. Surface electrodes were applied to 
the signal was synchronized with video recording and collected 
from subjects during treadmill running. The EMG signal was processed by a proposed method to represent the 
muscle activation. The muscle activation for the major muscles of Rectus Femoris (RF) and Gastrocnemius (GN) 
revealed a higher muscle activation is being exerted without wearing a compression garment. With limited scientific 
work in the field of EMG analysis and sports compression garments, further research should explore pathways which 
enable a better understanding of the correlations that may exist between EMG activity, garment compression and 
performance.   
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1. Introduction 
EMG analysis is a substantial component often used for the assessment of muscle activity [1-4]. Many 
researchers have evaluated the effects of sports compression apparel using EMG, applied testing methods 
and mathematical modelling. However, there seems to be limited scientific work which has explored 
whether wearing compression garments has an influence on muscle activation during running [5]. 
Designing systemic methodology for sports compression garment evaluation based on laboratory testing 
is quite challenging as revealed in  a review paper conducted by Liu et al (2011) [6]. It also becomes 
difficult to quantify the effects different sports compression garments may have on factors such as muscle 
strength, fatigue, EMG and MMG activity since muscle activation is very sensitive to external conditions 
[7-8]. If the underlying regulation of a muscle pattern is identified it may lead to a better understanding of 
compression garment.  This paper continues from previous literature to further evaluate the effects sports 
compression garments has on EMG activity during running. 
2. Methods 
In this pilot study, we investigated muscle activation using an EMG with and without wearing sport 
compression garments during running. In order to standardize the running process, the mean normalized 
running velocity was around 5-7 m/s. The EMG signal was synchronized with video recording and 
collected from subjects during treadmill running. The EMG signal was processed by a proposed method 
to represent the muscle activation.  
The EMG data were collected at 1000Hz with a wireless Delsys EMG system. Surface electrodes were 
applied to the major muscles of the  skin. The location of each electrode placement was the thigh 
and shank, as shown in Fig. 1. 
 
Fig. 1. Experimental setup: (a) rectus femoris (RF) and Gastrocnemius (GN) muscle groups with EMG surface electrodes; and (b) 
three experiments to quantify the compression garment with participants running on a treadmill with/without wearing compression 
garments 
RF 
GN 
Trial 1: without 
garment 
Trial 2: shortened pants 
garment 
Trial 3: pants garment 
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While collecting EMG, the participants ran on constant speed on a treadmill. The subjects commenced 
walking prior and following the run trial to account for the accelerations and decelerations during 
running. 
1. Running trials were carried out at same speed per participant including without wearing garment, 
with wearing shortened pants and wearing pants garments. EMG signal was recorded down for 
comparisons. Every trial lasted 20 second and repeated three times.  
2. Major muscle activations were represented by the processed EMG signals through all entire 
recording. 
3. The average muscle activation volumes per running cycle were calculated to highlight the effect 
of the compression garment.  
3. Results 
The representative muscle activation for the major muscle Gastrocnemius (GN) of one participant is 
shown in Fig. 2. The results of three trials were compared and a decrease in muscle activity was revealed 
throughout the entire 20 second recording. As shown in figure 2, the raw data collected from the 
participant without wearing a compression garment presents a larger muscle activation volume than when 
wearing a compression garment. The frequency of activation and inactivation are similar and therefore, 
the effect of a compression garment focuses on a reduced muscle activation. The other effect is not 
obvious and the different between different types of garments, then performances of the two garments are 
therefore similar as shown in this study. 
 
 
Fig. 2. EMG comparisons between muscle activation of participant without wearing compression garment, wearing shortened pants 
compression garment and long pants compression garment. 
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Table 1. Comparison between different participants 
Participant Garment Size Leg length (cm) Speed (m/s) Muscle Trials EMG 
1 48 87 5.4 GN w/o 28.56 
Short 12.85 
long 18.34 
RF w/o 5.97 
Short 1.54 
long 1.08 
2 50 89 5.5 GN w/o 99.63 
Short 48.78 
long 63.86 
RF w/o 91.93 
Short 40.86 
long 42.36 
3 46 86 5.5 GN w/o 80.67 
Short 41.16 
long 42.75 
RF w/o 93.19 
Short 30.29 
long 29.76 
4 44 85 5.5 GN w/o 19.77 
Short 23.21 
long 10.7 
RF w/o 17.09 
Short 10.63 
long 5.98 
5 46 87 5.5 GN w/o 16.18 
Short 13.65 
long 5.04 
RF w/o 17.25 
Short 16.34 
long 16.03 
  
In order to investigate the change of muscle activity, root mean square (RMS) is processed and 
compared for the overall tendency as shown in Fig. 3. There tends to be a significant decrease in muscle 
activity presented in the major muscles during running at same speed. More of this effect is shown on the 
rectus femoris (RF) than Gastrocnemius (GN). The difference between the two types of garments is 
similar. Each result per participant is listed in Table 1 and the average results of the five participants are 
also presented.  
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Fig. 3. Processed EMG signal to represent muscle activation to evaluate the effect of compression garment on major muscle groups 
of the lower limb. Trial 1 is carried out on participant without wearing compression garment; Trail 2 is carried out on participant 
with wearing short pants compression garment; and Trail 3 is carried out on participant with wearing long pants compression 
garment. 
4. Conclusions 
The major muscles of the Rectus Femoris and Gastrocnemius contributing to running needed to exert 
more muscle power without wearing the compression garment. Unnecessary muscle activation can 
accelerate the onset of fatigue and increase the risk for sport injury. During running it may be more 
advantageous to wear the compression garments where less muscle activation is occurring. Researchers 
stability on muscle vibrations [8] while compression garment may prevent muscle vibrations during 
sports activities which may enhance athletic performance. 
Furthermore, muscle activation can be of interest to sports compression garment manufacturers who 
seek to enhance sports performance through gradient compression garment design. Hence, it is necessary 
to determine if a link exists between muscle activity and the performance of sports compression garments 
during dynamic activities. Such an evaluation study would assist with the efficacy of gradient 
compression garment development. 
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